Host shifts can drastically change the selective pressures that animals experience from their environment. Drosophila sechellia is a species restricted to the Seychelles islands, where it specialized on the fruit Morinda citrifolia (noni). This fruit is known to be toxic to closely related Drosophila species, including D. melanogaster and D. simulans, releasing D. sechellia from interspecific competition when breeding on this substrate. Previously, we showed that D. sechellia is unable to mount an effective immunological response against wasp attack, while the closely-related species can defend themselves from parasitoid attack by melanotic encapsulation. We hypothesized that this inability constitutes a trait loss due to a reduced risk of parasitoid attack in noni. Here we present a field study aimed to test the hypothesis that specialization on noni has released D. sechellia from the antagonistic interaction with its larval parasitoids. Our results from the field survey indicate that D. sechellia was found in ripe noni, whereas another Drosophila species, D. malerkotliana, was present in unripe and rotting stages. Parasitic wasps of the species Leptopilina boulardi emerged from rotten noni, where D. malerkotliana was the most abundant host. These results indicate that the specialization of D. sechellia on noni has indeed drastically altered its ecological interactions, leading to a relaxation in the selection pressure to maintain parasitoid resistance. 11 12 13 14 15 16 17 18 19 20 21 22 23 24 26 2010). Adaptation to feeding on novel host-plant species is largely believed to promote speciation and to 27 be a key factor underlying the diversity of insects Ehrlich and Raven (1964); Matsubayashi et al. (2009); 28
INTRODUCTION 25
Host shifts are considered to be of major importance in the ecology and evolution of organisms (Nyman, that resistance of D. sechellia to the octanoic acid levels during the highest peak in toxicity, provides this species with a reproductive advantage by being able to access the food source during an earlier 48 time in the fruit's development (Andrade-López et al., 2017) , thus minimizing competition. Genomic 49 changes associated to D. sechellias specialization in the noni have been described for smell and taste 50 receptors (McBride, 2006) , as well as genes associated with its resistance to octanoic acid (Jones, 1998; 51 Andrade- López et al., 2017) .
52
In addition to the specialization of traits, host shifts may also lead to trait loss. The change in ecological 53 interactions may alter the selective pressures, resulting either in relaxation of selection for specific traits, 54 or even driving for trait loss when these traits become maladaptive due to altered costs and benefits (Ellers 55 et al., 2012; Brady et al., 2019) . This scenario could also apply for D. sechellia's specialization on noni. 56 We hypothesized that its host shift provided it with the protection from the attack by parasitoid wasps, 57 leading to the loss of the immunological resistance against parasitoids (Salazar-Jaramillo et al., 2014) .
58
Parasitoids can constitute a large mortality factor for Drosophila species (Janssen et al., 1987; 59 Wertheim et al., 2006) . Some species of Drosophila can defend themselves after parasitoid attack through 60 an immune response, which is termed melanotic encapsulation. For this, the parasitoid egg in the host 61 larva is detected by the host as a "foreign body", surrounded with multiple layers of hemocytes (blood 62 cells), and fully melanized. This kills the parasitoid egg, and enables the host to survive the parasitoid 63 attack (Lemaitre and Hoffman, 2007) . The differentiation and mobilization of hemocytes is a critical 64 step in this process (Fauverque and Williams, 2011) . In D. melanogaster three types of differentiated 65 blood cells have been described: 1) plasmatocytes, which perform phagocytosis of bacteria and other 66 small pathogens and are also recruited in the cellular capsules around parasitoid eggs, 2) crystal cells, 67 which store the precursors of the melanin that is deposited on invading pathogens (Pech and Strand, 1996; 68 Williams, 2007) and 3) lamellocytes, which are large, adhesive and flat cells that form the cellular layers 69 around the foreign bodies (e.g., parasitoid eggs) and contain precursors for melanization.
70
While studying the immune response to parasitoid attack in Drosophila species we found (as well as 71 others did before) that D. sechellia was unable to defend itself against the infection of the wasp through 72 melanotic encapsulation, while all other tested species of the melanogaster subgroup could, irrespective 73 of the wasp species (Eslin and Prévost, 1998; Schlenke et al., 2007; Salazar-Jaramillo et al., 2014) .
74
Other Drosophila species outside the melanogaster group also lack the ability to resist parasitoid attack 75 through melanotic encapsulation. In contrast to these species, though, this was not due to the absence of 76 lamellocytes: D. sechellia produced lamellocytes in response to parasitoid attack, although in very low 77 concentrations (Eslin and Prévost, 1998; Salazar-Jaramillo et al., 2014) .
78
Two comparative studies, one on genomes and the second on transcriptomes, revealed molecular 79 signatures associated to a loss of resistance. In the comparative genomic study of 12 Drosophila genomes, 80 we showed large sequence changes in several of the putative immunity genes uniquely in the genome of D. 81 sechellia. In particular, two immune genes showed a potential loss of function sequence variation only in 82 D. sechellia: 1) Tep1, which facilitates the recognition of pathogens, activation of immune pathways and 83 phagocytosis (Dostálová et al., 2017) and 2) PPO3, which is expressed in lamellocytes and contributes to 84 melanization during the encapsulation process (Dudzic et al., 2015) . In Tep1, we found missing exons; in 85 PPO3, we found that the dN/dS ratio was close to unity, suggesting neutral evolution. The disproportionate 86 rate of nucleotide substitution was later shown by another study to correspond to an inactivating mutation 87 due to introduction of a stop codon (Dudzic et al., 2015) . When we examined the expression of both 88 genes through qPCR, they were not up-regulated in D. sechellia in response to parasitoid attack while 89 they were strongly up-regulated in both D. melanogaster and D. simulans (Salazar-Jaramillo et al., 2014) .
90
In a comparative transcriptomic study, we further revealed evidence of the failure of a functional 91 immune response in D. sechellia to parasitoid attack (Salazar-Jaramillo et al., 2017) . Although D.
92
sechellia showed upregulation of a few immune genes that react to a general immune challenge (e.g. the TotA and Spn88EB. Figure 1 summarizes the relevant previous genomic and transcriptomic results. Based 97 on these combined results we proposed the hypothesis that D. sechellia possesses the "machinery" for 98 melanotic encapsulation, but that it does no longer function properly in response to parasitoid attack 99 (Salazar-Jaramillo et al., 2017) . This would signify a case of trait loss.
100
The question we address in this manuscript is whether the observed trait loss for parasitoid resistance 
